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Abstract
Background: To investigate how a relatively socio-economically deprived community's needs
have changed over time, assess which recommendations from an earlier assessment were
implemented and sustained, and consider whether serial Rapid Participatory Appraisal is an
effective health research tool that can promote community development and has utility in assessing
longitudinal change.
Methods: Rapid Participatory Appraisal involves communities in identifying and challenging their
own health-related needs. Information on ten health and social aspects was collated from existing
documentation, neighbourhood observations, and interviews with a range of residents and key
informants, providing a composite picture of the community's structure, needs and services.
Results: The perceived needs after 10 years encompassed a wide construct of health, principally
the living environment, housing, and lack of finance. Most identified upstream determinants of
health rather than specific medical conditions as primary concerns. After the initial Rapid
Participatory Appraisal many interviewees took the recommendations forward, working to
promote a healthier environment and advocate for local resources. Interventions requiring support
from outwith the community were largely not sustained.
Conclusion: Rapid Participatory Appraisal proved valuable in assessing long-term change. The
community's continuing needs were identified, but they could not facilitate and sustain change
without the strategic support of key regional and national agencies. Many repeatedly voiced
concerns lay outwith local control: local needs assessment must be supported at higher levels to
be effective.
Background
In 1992, we assessed the health and social needs of over
1100 residents of a deprived housing estate in Edinburgh,
using Rapid Participatory Appraisal [1]. Ten years later we
repeated this assessment to investigate how the needs of a
defined, local community had changed over time, estab-
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had been implemented and sustained, and consider fac-
tors which may have influenced this.
The method provides a unique means of involving the
community in identifying its own health-related needs,
important both as a democratic goal and as a potentially
useful means of achieving improvements in health [2]. It
can provide timely, relevant information, placing such
needs within the community's social, economic and cul-
tural context [3]. As an action research method it can facil-
itate change more than traditional methods of health
needs assessment, and a dynamic process of community
health promotion can be achieved through both interven-
tion and evaluation [4].
Given the renewed interest in community-based primary
health care, through this we wished to assess if Rapid Par-
ticipatory Appraisal is a simple, effective health research
tool that can promote community development, and sub-
sequently be used to evaluate the process and outcomes
by having utility in assessing longitudinal change. A
number of community needs assessments have been con-
ducted within different population groups such as the
homeless [5], those affected by HIV [6], at a neighbour-
hood level [7], and within primary care settings [8]. The
difficulty in evaluating the effects of community develop-
ment initiatives [9] has resulted in only a few examples
concerning long term outcomes; several initiatives have
exemplified how a dynamic process of community health
promotion can be achieved through both intervention
and evaluation [10-12]. If proved effective for Rapid Par-
ticipatory Appraisal, this would mean that it may be a val-
uable method to ascertain baseline measures of health
and social needs, could be adapted to local situations, and
used to monitor various indicators. Furthermore, as it also
promotes human development, it may be a key resource
in providing sustainable social and economic progress, as
well as facilitating health improvements.
Methods
Process of gathering information
The primary aims of Rapid Participatory Appraisal are to
gain insight into a community's own perspective of its
main needs; to translate these findings into action; and to
establish an ongoing relationship between service provid-
ers and local communities. It is "rapid" in that the exercise
can be completed in a relatively short time frame. Infor-
mation on ten aspects of the community was collated,
providing a composite picture of the community's struc-
ture, needs and role within existing service provision.
These are brought together to form an information pyra-
mid (Figure 1). The World Health Organisation interview
training material was useful in the devising the semi-struc-
tured interview that developed each aspect [see Additional
file 1] [2].
The bottom layer defines the composition of the commu-
nity, how it is organised, and its capacity to act to redress
inequalities. The second layer covers the socioecological
factors that influence health. The next layer covers data on
the existence, coverage, accessibility, and acceptability of
services, which allows the effectiveness of present services
to be evaluated and identifies what needs to be changed.
The final layer is concerned with national, regional, and
local policies that indicate whether the political leader-
ship is committed to community participation in health.
We gathered data from three sources: existing written
records about the neighbourhood, interviews with a range
of informants, and observations made in the neighbour-
hood or in the homes of interviewees. In this way, find-
ings could be checked by comparison with two other
sources of information, affording a more reliable compos-
ite picture. The scientific rigour and validity of the
approach depends on the concept of triangulation, with
data collection from one source being validated or
rejected by checking it with data from at least two other
sources or methods of collection. Through cross checking
findings apparent differences may resolve themselves, and
a coherent interpretation can be constructed. Furthermore
Rapid Participatory Appraisal was included as part of a
complementary four-stage study that included routinely
held Health Service and Census data, locally held General
Practice information, and a postal survey. This composite
model was thought to be most informative way of identify
need. The interviewees were purposively selected to repre-
sent a broad knowledge of the community, and were
drawn from a range of professional, community and cam-
paigning backgrounds. Twelve of the 27 interviewees were
residents, selected to represent various age groups, social
Information pyramid for Rapid Participatory AppraisalFigure 1
Information pyramid for Rapid Participatory 
Appraisal. A ten-stage composite pyramid diagram detailing 
the community structure, physical and social environment, 
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had been interviewed in 1992 (Table 1).
Local context: strategy for change
Dumbiedykes is a housing estate of over 1100 residents in
central Edinburgh with high levels of poverty and unem-
ployment, lack of social cohesion, and widespread mor-
bidity. It is served predominantly by one local general
practice whose health professionals took an active interest
in the health and social needs of the residents. At the ini-
tial rapid appraisal, few interviewees recognised major
health problems considered to be national priorities as
areas of most concern. Rather, they identified problems
with their living conditions, housing and economic situa-
tion. Many residents considered that the local environ-
ment adversely affected their health and felt unable to
improve it. They felt that there was inadequate provision
of local, relevant services. At this neighbourhood level,
public health and primary care services did not appear to
address such issues.
The local residents and key local professionals and volun-
teers who had been interviewed were then invited to form
a health forum in Dumbiedykes to advocate for the sug-
gestions raised by the rapid appraisal process, such as a
bus into the estate, provision of play areas, housing
improvements and more accessible social services. They
have continued to regularly meet to plan activities and
advocate for resources for the area, identifying and
addressing key local issues as they arose.
Table 1: List of informants interviewed in the initial and follow-up rapid appraisals
2002 rapid appraisal
Manager, Dumbiedykes Information Technology Centre
Project co-ordinator, Old Town Community Development
Housing department officer, Edinburgh District Council
Voluntary worker, St Anne's Community Centre
Minister, local Apostolic Church
Local general practitioner
Local community involvement police sergeant
Editor, Dumbiedykes Writers Group
Lothian regional counsellor
Two local health visitors
Chair and former chair, Dumbiedykes Residents Association
Shopkeeper, Dumbiedykes Store
Project co-ordinator, local youth project
Twelve residents were also selected to represent various age groups, social situations, and health issues
1992 rapid appraisal
Voluntary Worker, St Ann's Community Centre
Visiting Sister, St Patrick's Roman Catholic church
Home Care Organiser, Social Work Department
Project Director, South Side Care Project
Dumbiedykes Social Club Convenor
Regional Counsellor
Project Coordinator, Safer Edinburgh Project
District Counsellor
Local Community Involvement Police Officer
Receptionist, Mackenzie Medical Centre
Community Development Worker
Old Town Renewal Trust
Housing Department Officer, Edinburgh District Council
Pharmacist
Local District Nurse
Head Teacher and Deputy Head Teacher, Local Primary School
Volunteer, Women's Royal Voluntary Service
Community Psychiatric Nurse, Community Drug Problems Service
Shopkeeper, Dumbiedykes Store
Project Coordinator, Local Youth Project
Local Health Visitor
Public Transport Unit, Planning Department, Regional Council
Coordinator, Dumbiedykes Children's Centre
Recently retired local General Practitioner
Group interview – South Side Care Project Board of Directors
Group interview – Reminiscence Group
Group interview – Dumbiedykes Residents Association
Group discussion – teenage girls at youth project
Seventeen residents were also selected to represent various age groups, social situations, and health issuesPage 3 of 7
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pared the 2002 findings with those from 1992, examining
for evidence that any of the previous recommendations
were implemented, and ascertaining the perceived success
or failure of any intervention.
Results
Current health and social situation in Dumbiedykes
In 2002, the residents perceived that after 10 years the
main issues and needs still encompassed a wide construct
of health, principally the living environment, housing,
and lack of financial resources (Table 2). Factors identi-
fied as influencing health again included unemployment,
damp, diet, smoking, poverty, and the estate's appearance.
Once more, few identified diseases considered national
priorities, such as cardiovascular and respiratory disease,
as primary concerns, most identifying upstream determi-
nants of health (the political, economic, environmental
and socialfactors that shape societies and the opportuni-
ties to be healthy within them) [13] rather than specific
medical conditions. Alcohol and substance abuse
remained a noticeable problem, particularly among the
youth.
Lack of maintenance of the council housing was the most
heartfelt unmet need, and was frequently voiced when
health was discussed. This was partly due to prolonged
delays in repairs while "stock transfer", whereby the coun-
cil transfers ownership to a Housing Association, was
being considered. This delay and division unfortunately
decreased social cohesion, and the proposed stock transfer
was eventually abandoned due to national policy change.
Effectiveness of interventions implemented since the initial 
needs assessment
The bus still runs, and the central heating has been
upgraded. The introduction of an affordable food co-
operative has raised awareness and increased accessibility
to means of healthy eating. The strong desire for a neigh-
bourhood focal point was met after eight years by the con-
struction of a community centre. Through the Health
Forum's and local residents' committees' efforts, this
council-funded conversion of a disused nursery provides
what the residents have wanted: a central area that enables
them to meet, plan activities for the youth and the elderly,
and expand the food co-operative into a healthy café. It is
anticipated to support a diverse range of health and social
services, and provide a base for outreach into and encour-
age more active participation from the wider community.
The Health Forum has also successfully promoted a
healthier environment by decreasing litter and introduc-
ing safe play areas, and advocated for increased local
resources.
Despite these initiatives, interventions requiring support
from outwith the community were largely not sustained.
Many problems remain, with key issues identified being
the continued lack of investment in housing, and, despite
community-led initiatives such as writing, education and
drama groups, a real need for facilities for the youth. This
may be partially remedied by the opening of a new local
and affordable sports complex, with Health Forum back-
ing. In Table 3 we list the recommendations from the first




Since the early 1990s there has been a resurgence of inter-
est in the role of place in shaping people's health experi-
ences [14]. Geographic definitions of communities are
meaningful to citizens, and institutions that identify local
needs have more credibility when attempting to engage in
local health promotion [15]. Our findings concur: not
only do people feel strongly about the needs of their com-
munity, but may feel restricted by the inherent limitations
of their neighbourhood's design, and by political and eco-
nomic influence. Indeed, many residents in this location
consider a great number of external considerations and
"life circumstances" to be the major determinants of
health [16]. When community-based health care provid-
ers are determining service provision, such considerations
must be taken into account. Indeed, this case study illus-
trates that Rapid Participatory Appraisal is an effective
developmental method which can be utilised as a catalyst
through which health and social work professionals can
gain a community orientation and bring about changes.
We consider that this is a timely illustration of what can
be done when, after many years of rhetoric, the practice of
primary care, public health and social care are coming
together in the UK in organisations such as a Local Health
Partnerships. Rapid Participatory Appraisal also allows for
a crosscutting approach to understand and consider how
local people feel that their neighbourhood can be a
healthier and better place in which to live. Nuances in
community health beliefs, structure, and access to
resources can be elucidated, and will affect how best to
assess current levels of health and social need, and which
approach is most appropriate to implement change.
Limitations of rapid appraisal
Despite choosing a broad range of individuals to repre-
sent the community, the risk of not representing some
members is present, although the triangulation of data
from other sources lessens this. A researcher bias may exist
because of professional training, ethnicity, sex and theo-
retical perspectives. Assessing 'needs' is difficult, as most
variables identify 'demand', which may in turn alter with
supply of services [17]. Our findings are neighbourhoodPage 4 of 7
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environs with the construction of the new Scottish Parlia-
ment, and upmarket housing within 100 metres. Never-
theless, the study describes processes and highlights issues
that are relevant to similar investigations into social and
health needs worldwide, as this method is applied best to
a population that can be considered as a community in
some sense of the word. As such it has utility on both a
local and national context. We have previously critiqued
the major limitations of rapid appraisal [18].
Strengths of rapid appraisal
The aim of the initial Rapid Participatory Appraisal was to
assess the health and social needs of people living in a
well defined deprived area, rather than to a bring a com-
munity orientation to the primary care services. An early
finding from the interviews was a lack of social cohesion
– this was identified and prioritised by informants, and
interventions of a community development nature were
started. These interventions were quite distinct from
improvements to primary care services. However the will-
ingness of local health professionals to participate in com-
munity development was particularly welcomed and was
perceived as being very supportive to local leaders.
Though impossible to solely attribute the health improve-
ments in the community to these initiatives, what has
been achieved is a growing sense of community, as local
residents operate a food co-operative and café, and suc-
ceed in advocating for housing and transport improve-
ments. Most residents can identify key community
members who are active for their neighbourhood.
Research suggests that community empowerment and
associated increased social capital can effect improve-
ments in health, and this work may have helped foster this
[19]. This increased social interaction has been reported as
affecting issues ranging from "promotion of successful
youth development to the encouragement of political par-
ticipation".
Rapid appraisal can be carried out with limited resources,
and furnish clinicians and planners with rich insights into
local communities; for those in resource poor settings it is
therefore a worthwhile first step to assess baseline health
and social measurements. Moreover, as an action research
method it facilitated changes even before the Health
Forum started to meet; this ability to create capacity from
within the community is one of its greatest strengths. By
promoting intersectoral communication and co-opera-
tion using an approach from outwith the traditional med-
ical model, Rapid Participatory Appraisal can help
community planners focus on development outcomes
rather than simply assess need. In doing so, it may help
form long-term partnerships between civil society, Non-
Governmental Organisations, and government services.
Longitudinal studies using methods such as rapid
appraisal may be necessary to redress the lack of docu-
mented long-term outcomes of community development
initiatives [9]. Such studies may be necessary to assess
whether local community involvement works beyond
engagement to confer tangible social and health improve-
ments.
Conclusion
Next Steps: local, national and international context
In 1883 the first Minister of Health for Glasgow warned of
the danger of divorcing everyday clinical care from popu-
lation aspects. Pickles [20], Hart [21], and others have
practised and advocated for an explicit public health
dimension to primary health care. The time is now ripe to
practise Community Oriented Primary Care as mandated
by the World Health Organisation Alma Ata Agreement,
which seeks to bring together the health care of the com-
munity and individuals in a single integrated practice that
endeavours to identify the community's main health
problems and implement solutions to deal with these,
while at the same time providing clinical care for individ-
uals [22]. This was originally developed in rural South
Africa and Israel, has had considerable success in the USA,
and has a growing band of advocates in the Australia and
the UK, where public involvement has to date been mini-
mal [23]. Iliffe and Lenihan detail its trails within primary
care in the UK, and by reviewing its application in Amer-
ica, suggest that "attention to the factors that promote and
impede success, to methods of engaging local communi-
ties, and to the development of reliable outcome meas-
ures is urgently needed [24]." Community Oriented
Primary Care requires a sustained commitment of
Table 2: Key health and social needs identified by informants at the second appraisal
• Environment- Dampness, poor lighting, and unsealed window frames remain key housing concerns. Residents feel 'ashamed' of the condition of 
their houses, blaming the council for years of neglect. There remains a paucity of affordable local shops. The hills and numerous steps in the estate 
remain a prominent complaint. Rubbish and dog litter are reported less. Violence was thought no more prominent than elsewhere, although people 
were still fearful at night.
• Socio-economic factors- The economic outlook has improved little, with many, particularly young families and the elderly, being most in need. 
Unemployment remains high, though more residents are now owner-occupiers.
• Health and social services- Access to care has worsened: the move of the local city centre hospital to the outskirts was bemoaned and local 
chiropody and social work nursery provision has been closed. Community based initiatives are well used and appreciated, but awareness of non-
local health and social services remains poor.Page 5 of 7
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which to facilitate improvements in health and social care
[25]. RPA may be a useful mechanism for its initial assess-
ment and implementation.
Our project may have contributed to specific local
improvements and, perhaps more importantly, instigated
a forum that drives ongoing locally determined actions.
For this reason we shall now play a more background role
to support and resource both this Health Forum and the
local residents' committees. Rapid Participatory Appraisal
proved valuable in assessing long-term change, however
this cannot occur in isolation: instead they must be
viewed within the constructs of social, cultural, environ-
mental and political factors. The community's continuing
needs were identified, though it is apparent that commu-
nities cannot engage in health promotion, and facilitate
and sustain change without the strategic support of key
regional and national agencies. In the case of Dum-
biedykes, such agencies, although sympathetic to
increased local provision, have been driven, due to eco-
nomic reasons, to cut back on local services which were
greatly appreciated, especially by the elderly and the
young. Even with strong advocacy from the Health Forum
to the local health and social work authorities, local chi-
ropody and nursery provision were closed, to permit
economies of scale. This process has mirrors worldwide,
and is well known to community planners. The repeatedly
voiced concerns lying outwith local control suggest that
local needs assessment should be supported at a regional
and national level. Only through combined consultation
and partnership strengthening can the health and social
needs of communities be realised. However local resi-
dents and professionals, due to meeting and working
together, have a good mutual understanding.
Considering a national model may help the move towards
an open, global partnership for development. In the UK,
National Health Service policy has encouraged general
practitioners, community nurses and public health spe-
cialists to assess needs and plan health and social services
at a local level, with public participation [26]. This call is
currently loudly renewed in a government plan for Com-
munity Health Partnerships which are being tasked to plan
joint futures with primary health care teams, local author-
ities, public health departments, secondary care institu-
tions, community development leaders and the public
[27]. These groups will determine local service provision,
and Rapid Participatory Appraisal has the potential to
assess and lead to improvements in the quality and
acceptability of services in this process at both a national,
as well as at an individual community level.
Table 3: Interventions and outcomes of first Dumbiedykes Community Needs Assessment
Intervention Outcome
Bus into estate After being instigated and running for 5 years, the route was altered due 
to Local Authority cost constraints. It was re-instated with advocacy 
from the Health Forum.
Provision of multiple play areas After discussion with the council, fenced off, lawned areas for children 
were constructed, but were later covered with shrubs rendering them 
unsuitable as play areas.
Citizens' advice in estate Ceased due to under use, however notice boards remain to inform 
people of key issues and ways to get advice.
Local counsellor surgeries in estate Well used by residents, and counsellor now attends the Health Forum
Change in housing allocation by Council After the first study revealed that high numbers of people with serious 
mental illness were allocated to the area, there is now decreased 
placement of similar tenants.
Medical input into home-help training Took place for one year. Supervisor remains in contact with Health 
Forum
Community education sessions Encouraging response to initiative of health related courses. This led to 
further development and funding of a well-equipped computer centre, 
based in an old community room.
Supporting local residents' associations. Support for associations was appreciated by residents, especially in 
consulting Council over housing conditions. However little progress was 
realised due to financial constraints in housing.
Improvements in provision of primary care. New phone line, ramp, improvement of repeat prescribing system, and 
increased availability of appointments were implemented and remain in 
place.
Health Visitor embracing a community development role. The community has welcomed active involvement by the local practice's 
health visitors, especially with the food co-operative, and nurse-led 
initiatives.
Campaign to increase access to local health and social services. Services such as chiropody and nursery provision, despite local 
advocacy, have been centralised.Page 6 of 7
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We have found Rapid Participatory Appraisal to have ben-
efits in increasing community engagement, fostering
human development and community action, promoting
joint local government and health service co-operation,
and enabling locally driven service development through
identifying ways to provide better service delivery. It
would therefore seem timely to promote, utilise and fur-
ther develop rapid appraisal methods.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
CSB designed the 2002 study, undertook the interviews
and other data collection, and wrote the paper. Having
carried out the 1992 study, SAM helped design the 2002
study, assisted with the analysis, and wrote the paper. SL
undertook the interviews with CSB, helped with the anal-
ysis, and wrote the paper.
Additional material
Acknowledgements
Many thanks to the following people: Sandi Pringle, Pat Syme, Liz Lamb, and 
staff at the Mackenzie Medical Centre; the residents and key informants of 
the Rapid Participatory Appraisal ; Andrew Hughes, Lothian Health Intelli-
gence Unit; Phil Mackie, Lothian Health Board; Jane Knight, Public Health 
Consultant, Aberdeen; and Aziz Sheikh, Community Health Sciences, Uni-
versity of Edinburgh.
References
1. Murray SA, Tapson J, Turnbull L, McCallum J, Little A: Listening to
local voices; adapting rapid appraisal to assess health and
social needs in general practice.  Brit Med J 1994, 308:698-700.
2. World Health Organisation: Guidelines for Rapid Appraisal to Assess
Community Health Needs Geneva: WHO; 1992. 
3. Ong BN, Humphris G, Annett H, Rifkin S: Rapid appraisal in an
urban setting, an example from the developed world.  Soc Sci
Med 1991, 32(8):909-15.
4. Murray SA, Graham LJ: Practice based health needs assess-
ment: use of four methods in a small neighbourhood.  Brit Med
J 1995, 310:1443-8.
5. Acosta O, Toro PA: Let's ask the homeless people themselves:
a needs assessment based on a probability sample of adults.
Am J Community Psychol 2000, 28(3):343-66.
6. Lau JTF, Tsui HY, Li CK, Chung RWY, Chan MY, Molassiotis A:
Needs assessment and social environment of people living
with HIV/AIDS in Hong Kong.  AIDS Care 2003, 15(5):699-706.
7. Chappell N, Funk L: Lay perceptions of neighbourhood health.
Health Soc Care Community 2004, 12(3):243-253.
8. Iliffe S, Lenihan  P, Wallace P, Drennan V, Blanchard M, Harris A:
Applying community-orientated primary care methods in
British general practice: a case study.  Br J Gen Pract 2002,
52(481):646-651.
9. Fisher B, Gillam S: Community development in the new NHS.
Br J Gen Pract 1999, 49:428-9.
10. Potvin L, Cargo M, McComber AM, Delormier T, Macaulay AC:
Implementing participatory intervention and research in
communities: lessons from the Kahnawake Schools Diabetes
Prevention Project in Canada.  Soc Sci Med 2003, 56:1295-305.
11. Stutely H: The Beacon Project- a community-based health
improvement project.  Br J Gen Pract 2002, 52(Suppl):S44-66.
12. Reid Y, Johnson S, Bebbington PE, Kuipers E, Scott H: The longer
term outcomes of community care: a 12-year follow-up of
the Camberwell High Contact Survey.  Psychol Med 2001,
31(2):351-9.
13. Baum F: The New Public Health 2nd edition. Melbourne: Oxford Uni-
versity Press; 2002. 
14. MacIntyre S, Ellaway A, Cummins S: Place effects on health: how
can we conceptualise, operationalise and measure them?  Soc
Sci Med 2002, 55(1):125-39.
15. Plescia M, Koontz S, Laurent S: Community assessment in a ver-
tically integrated health care system.  Am J Public Health 2001,
91(5):811-4.
16. The Scottish Office: Towards a Healthier Scotland Edinburgh: The Scot-
tish Office; 1999. 
17. Wright J, Williams R, Wilkinson J: The development of health
needs assessment.  In Health Needs Assessment in Practice Edited by:
Wright J. London: BMJ Books; 1998. 
18. Murray SA: Experiences with "rapid appraisal" in primary
care: involving the public in assessing health needs, orientat-
ing staff, and educating medical students.  Brit Med J 1999,
318:440-4.
19. Kawachi I: Social capital and community effects on population
and individual health.  Ann NY Acad Sci 1999, 896:120-30.
20. Pickles W: Epidemiology in Country Practice Bristol: John Wright; 1939. 
21. Hart JT: A new type of general practitioner.  Lancet 1983, 2:27-9.
22. Tollman S: Community oriented primary care: origins, evolu-
tion, applications.  Soc Sci Med 1991, 32(6):633-42.
23. Gillam S, Plamping D, McClenahan J, Harris J, Epstein L: Community Ori-
ented Primary Care London: King's Fund; 1994. 
24. Iliffe S, Lenihan P: Integrating primary care & public health:
learning from the community oriented primary care model.
Int J Health Services 2003, 33(1):85-98.
25. Nutting PA: Community-oriented Primary Care: from Principle to Practice
Washington: U.S. Government Printing Office; 1987. 
26. NHS Executive: In the Public Interest: Developing a Strategy for Public Par-
ticipation in the NHS Wetherby: Department of Health Publications;
1998. 
27. Scottish Executive: Partnership for Care. Scotland's Health White Paper
Edinburgh: Scottish Executive; 2003. 
Pre-publication history




Rapid Appraisal Questions. Example of questionnaire used to compile 
data from key informants and residents
Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
2458-6-68-S1.doc]Page 7 of 7
(page number not for citation purposes)
